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A previously healthy 39-year-old male presented with a 2-week history of progressive exertional dyspnea with fatigue. On examination,
he had a grade 4/6 continuous cardiac murmur, loudest however, in systole. Transthoracic
echocardiography revealed a ruptured right sinus of Valsalva aneurysm (SVA) into the right
atrium (RA) (Fig. 1). The patient subsequently
underwent surgical patch repair and was discharged home on the fourth postoperative day.
Dilatation of all three sinuses of Valsalva may
be noted with aging, and probably with hypertension.1,2 Other etiologies of enlargement of
all three sinuses include Marfan’s syndrome,
annuloaortic ectasia, and other connective
tissue diseases,3–5 syphilis,6 and ankylosing
spondylitis.6,7
Aneurysm of one or two of the three aortic
sinuses of Valsalva is an unusual occurrence.
The most common etiology is from spread of
infective endocarditis and formation of a ring
abscess.8,9 A noninfective etiology is very uncommon, and is felt to be due to a congenital
absence of media in the wall of the aorta within
the sinus of Valsalva.
Congenital SVA occurs mostly in males (4:1
male:female ratio), with presentation typically
in young adults.10,11 The aortic root media is
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in discontinuity with the aortic valve annulus,12,13 thus the aneurysm orifice is in proximity to the floor of the sinus of Valsalva.
In addition, a congenital SVA will have an
aneurysm channel (finger-like projection), generally not found in those with an infective etiology. The right coronary sinus is involved most
often (69% incidence), followed by the noncoronary sinus (26% incidence), and rarely the
left coronary cusp (5% incidence).14 Congenital involvement of more than one sinus may
rarely occur.15 A supracristal ventricular septal defect (VSD) is often associated with a right
SVA.
Expansion of an SVA will follow the path of
least resistance; therefore, it will usually encroach upon the right heart. If the SVA then
ruptures, a left-to-right shunt will form. A right
SVA will rupture into the right ventricle or
the RA, as occurred with this patient. A noncoronary SVA will almost always rupture into
the RA.16 Rarely, a congenital SVA will dissect
into the interventricular septum, where it may
then later rupture into the right ventricle (RV)
or left ventricle (LV).17–19 Rare rupture into
the pericardial space is associated with sudden
death.20
Reported cases of ruptured SVA are more numerous than those that are unruptured. Most
unruptured SVAs probably produce no symptoms, although rarely may cause RV outflow
tract obstruction,21 heart block,22 or LV outflow
tract obstruction.23
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Figure 1. Transthoracic echocardiographic imaging of a ruptured sinus of Valsalva aneurysm. A. Parasternal short-axis at
a level just above the aortic valve reveals the site of rupture within the right coronary sinus (>). B. Color flow Doppler at
the same level demonstrates turbulent yellow-green flow from the ruptured sinus of Valsalva into the right atrium (RA). This
turbulence was noted throughout the entire cardiac cycle. C. Close-up imaging of an apical four-chamber image reveals the
aneurysm (∗) within the RA above the tricuspid septal leaflet. D. Continuous wave Doppler from a parasternal short-axis view
(same level as in Fig. 1A and 1B). Flow is noted throughout the cardiac cycle, but is highest during systole. LA = left atrium;
LV = left ventricle; RV = right ventricle.

A new continuous murmur in a previously
healthy patient is classical presentation for ruptured SVA.24 The murmur will be generally
louder either in systole (as was in this case) or in
diastole. In distinction from this, the continuous
murmur of patent ductus arteriosus will peak
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about the second heart sound.25,26 The continuous murmur of a coronary artery fistula may be
maximal at an unusual chest position.27 Patent
ductus arteriosus and coronary artery fistula,
however, are readily distinguished from ruptured SVA by echocardiography.
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The continuous murmur of ruptured SVA is
distinctly different from that of the murmur
of a VSD. A small perimembranous VSD may
have only an early systolic or holosystolic murmur. The murmur will end before the onset of
diastole.28
An echocardiogram is often performed to
evaluate a continuous murmur. An SVA (ruptured or unruptured) is well visualized from a
parasternal short-axis view at the level of the
aortic root. An unruptured SVA most often has
a thinner wall and is larger than the other sinuses. If ruptured into the right heart, color
Doppler will demonstrate a continuous turbulent jet within the aneurysm flowing into the
receiving chamber. Also, tricuspid valve fluttering and diastolic pulmonic valve opening may
be noted.29 As increased blood flow enters the
pulmonary artery, left atrium (LA), and LV, LV
volume overload will be seen with significantly
sized shunts. In addition to LV volume overload, rupture into the RA causes volume overload of the RA and RV also, and rupture into
the RV causes volume overload of the RV. Because volume overload of both ventricles occurs
when ruptured into the right heart, paradoxical ventricular septal motion usually is not
found.
If an SVA ruptures into the LV, a jet occurring
only in diastole will be noted. This jet may initially appear to be aortic regurgitation. In addition, this diastolic jet is to be differentiated
from aortico-left ventricular tunnel, in which
the tunnel opens to the aorta above the coronary ostium, and the ruptured SVA opens to
the aorta below the coronary ostium. Mild aortic regurgitation may be seen associated with
SVA ruptured into the right heart, but severe
aortic regurgitation should alert one to look for
rupture into the LV or bacterial endocarditis affecting the aortic valve.
An SVA is to be differentiated from the
more common aneurysm of a membranous VSD.
Close short-axis imaging of the LV outflow
tract and aortic root helps identify the VSD
aneurysm originating below the aortic annulus, and the SVA above the aortic annulus. If
a left-to-right shunt is present (ruptured SVA
vs perimembranous VSD), differentiation is determined by timing shunt flow to the electrocardiogram. Systolic flow occurs only with a VSD,
and both systolic and diastolic flow with a ruptured SVA.
In addition to a perimembranous VSD, an
SVA is to be differentiated from a coronary arteriovenous (AV) fistula. Importantly, parasternal
Vol. 22, No. 7, 2005

short-axis imaging will help identify the origin
of normal-sized coronary arteries in SVA. A dilated coronary artery, notably seen at its origin
from the aorta, is suggestive of a coronary AV
fistula.
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